A phylogenomic and molecular marker based taxonomic framework for the order Xanthomonadales: proposal to transfer the families Algiphilaceae and Solimonadaceae to the order Nevskiales ord. nov. and to create a new family within the order Xanthomonadales, the family Rhodanobacteraceae fam. nov., containing the genus Rhodanobacter and its closest relatives.
The current taxonomy of the order Xanthomonadales is highly problematic and no comprehensive phylogenomic studies have been completed that include the most divergent members within the order. In this work, we have completed a phylogenomic analysis of a wide range of genomes, five of which were sequenced for the first time for this work, representing the vast majority of the diversity within the order Xanthomonadales. Using comparative genomic techniques, we have identified a large number of conserved signature inserts/deletions (CSIs) that are specifically found in different groups of related organisms, at different taxonomic levels, within the order. Our phylogenetic analyses do not support a monophyletic grouping of the members of the order Xanthomonadales and no CSIs were identified which are uniquely shared by all sequenced species within this order. However, our work has identified 10 CSIs which are specific to all members of the family Xanthomonadaceae and an additional 10 and 11 CSIs that are specific to one of two phylogenetically well-defined clades within the family Xanthomonadaceae. On the basis of the identified CSIs and the results of phylogenomic analyses, we propose a new taxonomic framework for the order Xanthomonadales. In this proposal, the families Algiphilaceae and Solimonadaceae (Nevskiaceae), which do not branch with the other members of the order Xanthomonadales, are transferred into the order Nevskiales ord. nov. The remaining members of the order Xanthomonadales are divided into two families: the family Xanthomonadaceae, containing the genus Xanthomonas and its closest relatives, and a new family, Rhodanobacteraceae fam. nov., containing the genus Rhodanobacter and its closest relatives. Additionally, we have also emended descriptions of the order Lysobacterales, the family Lysobacteraceae, and the family Nevskiaceae to indicate that they are earlier synonyms of the order Xanthomonadales, the family Xanthomonadaceae, and the family Solimonadaceae, respectively.